Although retiual detachment has been reported in association with sutured posterior chamber intraocular lenses (PCIOL), detailed analysis of the pathogenesis, clinical features and risk factors is lacking. Thirty-nine patients who had undergone surgery for scleral-sutured PCIOL were therefore reviewed, revealing 8 patients with associated retinal tears or detachments. Retinal breaks resulted from vitreous incarceration by the intraocular suture (6), post-operative vitreous detach ment (1), preretinal manipulation of the dislocated PCIOL (1), surgical entry-sites (1) and surgical induc tion of posterior vitreous detachment (1). An axial length >25 mm was associated with the development of retinal tears (p<O.05, Fisher's exact test). All patients had attached retina with median visual acuity of 6/12 (range 6/6 to CF) at last follow-up (median 15 months, range 1-41 months). In patients requiring a pars plana approach, careful attention to the posterior hyaloid face, basal gel, surgical entry-sites and suture tract is recommended to reduce the risk of retinal detachment associated with scleral-sutured PCIOL procedures.
An accurately positioned posterior chamber intra ocular lens (PCIOL) confers optical and anatomical advantages over anterior chamber intraocular lenses (ACIOL), and a lower incidence of complications, including corneal endothelial decompensation, iritis, and glaucoma. 1 -3 Pre-existing ocular pathology may limit the choice of intraocular lens style as capsular support is insufficient in eyes with dislocated lenses and following intracapsular cataract extraction and pars plana lensectomy. ACIOL implantation is inappropriate if the anterior chamber angle is abnormal or iris support is inadequate. To allow PCIOL implantation in such eyes, Girard 4 described a pars-plana-fixated PCIOL technique in 1981. Ciliary sulcus fixation was later introduced 5 -14 with additional surgical techniques for the management of posteriorly dislocated PCIOLs. 15 -22 Scleral-sutured PCIOL techniques carry a number of inherent risk factors for retinal detachment. These relate to pre-existing pathology such as aphakia, trauma, myopia and vitreous loss, in addition to the risks associated with trans scleral suturing, manipula tion of the intraocular lens, vitreous disturbance, pars plana entry-sites and repeated entry of pars plana instruments.
Not unexpectedly, retinal detachment secondary to scleral-sutured PCIOL surgery has been described in a number of reports, 4 , 23 -2 6 although none detail the pathogenesis, clinical characteristics and outcome of this significant complication. We therefore retro spectively reviewed a series of patients with scleral sutured PCIOLs to identify the risk factors, clinical features and outcomes associated with the develop ment of retinal breaks or detachment.
PATIENTS AND METHODS
Retrospective analysis of 39 patients with scleral sutured PCIOLs, identified 8 patients with secondary retinal tears or detachment. Thirty-seven patients had scleral-sutured PCIOL surgery performed at one hospital, 2 . patients were referred with retinal detachment following sutured-lens surgery at other institutions, and 31 of 39 patients (79%) originated from a tertiary referral ocular trauma and vitreo retinal clinic. The pre-operative, intraoperative and post-operative clinical findings in 8 patients who developed retinal tears were compared with the uncomplicated group of 31 patients. In patients undergoing pars plana vitrectomy procedures, parti cular attention was paid to the intraoperative vitreoretinal relationships such as the presence of a Eye (1996) 10, 501-508 © 1996 Royal College of Ophthalmologists posterior vitreous detachment (defined by the pre sence of a Weiss' ring, or the absence of a posterior hyaloid face in previously vitrectomised eyes), the site and nature of the retinal breaks, and the presence of vitreous incarceration to the suture tract or instrument entry ports. In such patients, observations regarding anterior vitreoretinal rela tions were made employing an operating microscope at high magnification whilst simultaneously perform ing scleral indentation and endoillumination. Statis tical analyses employed Fisher's exact test for comparison of proportions, and the Wilcoxon rank sum test for the non-parametric comparison of the medians of unpaired samples.
CASE REPORTS
Seven of 8 patients with retinal tears or retinal detachments associated with sutured PCIOL proce dures are described (Table I, Fig. 1 ).
Retinal Detachment Cases
Five patients developed retinal detachment following scleral-sutured PCIOL procedures.
Patient 1
A 70-year-old myopic woman presented with a retinal detachment in the right eye 6 weeks after scleral fixation of a posteriorly dislocated PCIOL. Scleral fixation PCIOL surgery comprised pars plana vitrectomy (PPV), dislocated PCIOL removal, and suturing of a replacement PCIOL to the ciliary sulcus using a curved Eguchi needle with 10-0 polypropy lene suture, introduced via a corneal section (Eguchi PC9, 14 circle, spatulated needle with 10-0 monofila ment polypropylene suture, Alcon 307901).
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Six weeks later, the patient presented with a total retinal detachment. Three retinal breaks were identified, caused by three different pathogenetic mechanisms. A small posterior tear was identified related to retinal trauma incurred during the removal of the pre-retinal PCIOL. A vitreous strand was attached to the 4 o'clock retina tear and incarcerated with the upper nasal suture, and an additional small tear was noted in relation to the superotemporal pars plana entry-site. Posterior vitreous detachment (PVD) was confirmed at PPV, and 'complete' excision of the vitreous base and incarcerated gel was performed. Fluid-air exchange via the posterior retinal break, laser treatment, encirclement and SF6 gas exchange resulted in temporary retinal reattach ment. Proliferative vitreoretinopathy ensued, requir ing epiretinal dissection, silicone oil exchange and further endolaser treatment. At 2-year follow-up visual acuity is 3/60 with attached posterior retina and a stable inferior traction retinal detachment, in the presence of intraocular silicone oil.
Patient 2
A 68-year-old myopic man presented with a left superior nasal retinal detachment 6 weeks after scleral-sutured PCIOL surgery for a posteriorly dislocated PCIOL. Twelve months previously he had undergone successful scleral buckling for retinal detachment in this eye.
Scleral-sutured PCIOL surgery included PPV, with removal of the posterior hyaloid face and vitreous base clearance aided by scleral indentation. Per fluoro-n-octane flotation of the PCIOL stabilised the dislocated PCIOL behind the iris plane whilst the optic holes were threaded with 10-0 polypropylene (Fig. 2 ) PCIOL, posterior chamber intraocular lens; SSPCIOL, scleral-sutured posterior chamber intraocular lens; PPV, pars plana vitrectomy; VL, pars plana vitreolensectomy; IOLX, intraocular lens explantation and exchange; RD, retinal detachment; dis, dislocated or subluxated. aVitreous surgery at the time of SSPCIOL surgery. bSuffered a fatal myocardial infarction prior to treatment for retinal tear. Six weeks later he presented with a left superior nasal retinal detachment resulting from a small traction tear adjacent to an area of cryopexy. The tear, situated at 11 o'clock, was elevated by a fine strand of vitreous attached to the suture at 1 o'clock. Pneumatic retinopexy with C 3 FS gas and subsequent indirect laser photocoagulation was performed. Eight weeks later the nasal retina redetached with sub retinal fluid tracking from 12 o'clock. The initial break was closed with evidence of adequate laser reaction, although an additional break could not be identified amongst the pigmentary changes within previous cryo-treated retina. Pneumatic retinopexy with C 3 FS gas and broad indirect laser demarcation to the superior retinal periphery was performed. The retina was attached, with visual acuity of 6/9 6 months later.
Patient 3
A 73-year-old myopic woman was referred with a left retinal detachment 8 weeks after left scleral-sutured PCIOL surgery for aphakia following previous intracapsular cataract extraction. Despite the pre operative finding of vitreous herniation into the anterior chamber, the referring surgeon elected not to perform an anterior vitrectomy during the sutured PCIOL surgery. Although the Lewis technique 6 was attempted, resistance to the transscleral passage of the straight polypropylene-threaded needle was overcome by gripping the needle with vitreous forceps introduced via the ciliary sulcus. Eight weeks later, the patient was referred with a left inferior retinal detachment, secondary to a post oral traction tear tethered by vitreous inserted into the 5 o'clock suture site. This was treated with cryotherapy, sub-retinal fluid drainage and scleral buckling. Proliferative vitreoretinopathy developed, with reopening of the break, and PPV with epiretinal membrane peeling, silicone oil tamponade and endolaser treatment was performed. Thirteen months later, the retina remains attached with visual acuity of 6/18. Silicone oil remains in situ and topical betaxolol is required for intraocular pressure control.
Patient 4
A 50-year-old man presented with a right retinal detachment 45 days after pars plana vitreolensec tomy, scleral-sutured PCIOL and trabeculectomy for a traumatic subluxed cataractous lens and open angle glaucoma. During vitrectomy a 10-0 polypropylene suture was tied to the PCIOL haptics, and a curved Eguchi needle passed internally through the corneal section to exit via ciliary sulcus. The lens was then inserted and sutures were tied under scleral flaps at 11 and 5 o'clock. An operculated superotemporal entry-site break was noted during surgery and treated with cryoretinopexy and C 3 Fs. The early post-operative period was complicated by choroidal effusions, which resorbed by 6 weeks.
The patient presented 6l1z weeks after surgery with a retinal detachment related to a second small post oral tear elevated by vitreous attached to the 12 o'clock suture. PPV with excision of vitreous around the superior suture, fluid-air exchange via the 12 o'clock break, endolaser treatment, and SF6 gas exchange were performed. Twenty-three months later visual acuity is 6/9 and the retina is attached in all areas.
Patient 5
An 83-year-old myopic woman was referred to the Vitreo-retinal Service with a left retinal detachment 18 weeks after scleral-sutured PCIOL surgery for a subluxed PCIOL. She had undergone anterior vitrectomy and a Lewis technique 6 scleral-suture PCIOL procedure but 5 days later developed culture-negative endophthalmitis which responded to intravitreal antibiotics. Four months later she was referred with an inferior bullous retinal detachment involving the macula. She underwent PPV and a small operculated break was identified at 2 o'clock in the presence of a PVD. The suture sites (11 and 5 o'clock) were not associated with the break. Four months later the retina is attached, but corneal oedema persists, limiting visual acuity to counting fingers.
Retinal Tears
Two patients were noted to have retinal tears during scleral-sutured PCIOL procedures ( Table I, Fig. 2 ).
Patient 6
An 81-year-old woman underwent PPV, including removal of a dislocated PCIOL followed by suturing of an exchanged PCIOL into the ciliary sulcus using a 10-0 polypropylene suture on a curved Eguchi needle. The peripheral retina was inspected prior to closure, and a U-tear in lattice degeneration was noted at 2 o'clock with a vitreous strand bridging the U-tear and the suture. Intraoperative cryoretinopexy and intraocular air were successful in closing the break. Fourteen months later, the retina is attached and visual acuity is 6/9.
Patient 7
A 31-year-old myopic man with a history of Fuch's heterochromic cyclitis and previous lensectomy underwent PPV and scleral-sutured PCIOL for aphakia, vitreous floaters and contact lens intoler ance. PVD was induced by passive aspiration, during which a retinal tear developed at the posterior edge of a peripheral pigmented chorioretinal scar. The basal gel was cleared and a sutured PCIOL inserted using the Lewis technique. The tear was treated with cryotherapy and SF6 internal tamponade. Five months later the vision is 6/6, with attached retina. 
RESULTS
Of 39 patients with scleral-fixated PCIOLs, 5 developed retinal detachment 3-18 weeks (median 6.4 weeks) following sutured-lens surgery, 2 devel oped intraoperative retinal breaks treated success fully at the time of scleral-sutured PCIOL, and 1 patient had a retinal tear noted 4 weeks post operatively (Table I ). The overall incidence of retinal detachment following sutured PCIOL procedures performed at one institution was 8% (3/37).
Retinal tears were multiple in 3 of the 8 cases. Retinal tears were related to vitreous incarceration by the intraocular suture (6), aphakia and dynamic vitreous traction (1), retinal damage from manipula tion of the dislocated PCIOL (1), vitrectomy entry sites (1) and surgically induced posterior vitreous detachment (1 Tables I, II) .
Indications for scleral-sutured PCIOL surgery were dislocated PCIOL (12), traumatic subluxed cataract (5) and aphakia (22) . Of the three cate gories, a higher proportion of eyes undergoing scleral-sutured PCIOL surgery for dislocated lens (PCIOL or cystalline) were represented in the group developing retinal tears (75%, 6/8) and, conversely, a higher proportion of eyes with pre-operative aphakia were present in the uncomplicated group (65%, 20/ 31). This failed to reach statistical significance (p = 0.059, Fisher's exact test).
The choice of anterior vitrectomy (8), pars plana vitrectomy (23) or no vitrectomy (5) at the time of scleral-sutured surgery, and the choice of a straight or curved needle for transscleral suture fixation, was not associated with the development of retinal tears (p = 0.49, P = 1.00, Fisher's exact test). The removal and replacement of a pre-existing posteriorly dis located PCIOL was performed in 37.5% (3/8) of eyes developing retinal tears or detachment but in only 9.7% (3/31) of eyes developing no such complica tions, although this did not achieve statistical significance (p = 0.09, Fisher's exact test). Other factors, such as the effect of using intraocular introducers to avoid vitreous or retinal impact with posteriorly directed intraocular needles or the pre operative presence of a posterior vitreous detach ment, could not be statistically analysed due to incomplete data entry in the uncomplicated group.
The demographic characteristics of the two groups Axial myopia is a recognised predisposing factor for retinal detachment in general 3 6 and an axial length >25 mm is associated with retinal detachment following routine extracapsular cataract surgery ? 7 Our study confirms a similar association between the development of retinal tears or detachment following scleral-sutured peIOL and an axial length >25 mm (p<O.005, Fisher's exact test). Other factors such as race, age and sex were not significantly associated with the development of retinal breaks, although a larger series would be required to exclude such associations.
There was a wide range in the interval from scleral-sutured peIOL surgery to the development of retinal detachment (6-17.7 weeks). Subretinal fluid recruitment rate is related to the size of the retinal break and the vitreous status, and therefore a vitrectomised eye will recruit fluid more rapidly than an eye with residual attached ge1. 38 The delayed presentation of retinal detachment may have resulted from a post-operative PVD developing after anterior vitrectomy in 2 cases (8-18 weeks after scleral-sutured peIOL surgery), and from temporary post-operative tamponade due to intra ocular gas and suprachoroidal effusions in another patient who underwent PPV more than 6 weeks previously. In other cases the delayed presentation may have related to the small retinal break size, or to delayed retinal break formation secondary to static vitreous traction associated with vitreous incarcera tion. The variable intervals to presentation with retinal detachment underline the need for regular dilated fundus examination during follow-up.
There exists the possibility that the retinal tears and detachments were unrelated to scleral-sutured peIOL surgery, given the other risks factors for retinal detachment present in these patients. Indeed, this may be the case with patient 5, who developed an operculated tear and detachment that perhaps resulted from the scleral-sutured peIOL surgery, or from the ensuing events including post-operative endophthalmitis and intravitreal antibiotics. How ever, the chronological sequence whereby retinal tears or detachments occurred within 8 weeks of scleral-sutured peIOL surgery, the observation of retinal tears developing during such surgery, and the findings of retinal tears attached to vitreous incar cerated in the suture tracts renders a coincidence unlikely in the remaining cases.
Retinal detachment associated with scleral-sutured peIOLs should be assessed for the presence of anterior retinal breaks associated with bridging vitreous strands within 2 clock-hours of the sutures and entry-sites. Pneumatic retinopexy, scleral buck ling or vitrectomy may be employed as indicated by the nature of the vitreoretinal relationships, size and position of the break(s) and the patient's ability to posture. Although the optimal treatment modality for such retinal detachment is not known, a vitrectomy-gas procedure most commonly addressed these issues.
The vitreoretinal complications of scleral-sutured peIOLs relate mostly to the disturbance of vitreous, rather than to direct retinal impact. Perioperative observations implicate the intraocular suture, pars plana entry-sites and PVD in the pathogenesis of peripheral retinal tears. Prophylaxis against retinal detachment would require confluent retinopexy to the entire anterior retina within 2 clock-hours of the suture and entry-sites, although such empirical treatment with its attendant risk of proliferative vitreo-retinopathy (PVR) is not justified if breaks are not evident during a careful intraoperative search. The small sample size and incomplete data recording in the uncomplicated group prevented a more detailed analysis of such factors as pre-existing PVD, anterior to pars plana vitrectomy technique, suturing technique and the issue of prophylaxis. A prospective study could address these issues and might provide conclusions regarding the choice of surgical techniques in different subgroups of patients requiring scleral-sutured surgery. Nevertheless, care ful attention to the posterior hyaloid face, basal gel, surgical entry-sites and suturing technique, and regular dilated retinal examination during follow-up are recommended to decrease post-operative vitreo retinal sequelae.
